Abstract: We propose a coupled system for the interaction between CuckerSmale flocking particles and viscous compressible fluids, and present a global existence theory and time-asymptotic behavior for the proposed model in the spatial periodic domain T^3 . Our model consists of the kinetic Cucker-Smale model for flocking particles and the isentropic compressible Navier-Stokes equations for fluids, and these two models are coupled through a drag force, which is responsible for the asymptotic alignment between particles and fluid. For the asymptotic flocking behavior, we explicitly construct a Lyapunov functional measuring the deviation from the asymptotic flocking states. For a large viscosity and small initial data, we show that the velocities of Cucker-Smale particles and fluids are asymptotically aligned to the common velocity. Coworkers: Young-Pil Choi, Seung-Yeal Ha, Moon-Jin Kang
Particle-path analysis on Kuramoto oscillators under additive noise
Dongnam Ko Department of mathematical science, Seoul National University Abstract: From Huygens' observation on two synchronous pendulum clocks in the middle of 17th century, its rigorous studies have been started only in several decades ago by two pioneers Winfree and Kuramoto. The Kuramoto model is extensively studied because of its good properties, such as conservation of total phase velocity and existence of analytic potential. In this talk, we consider the Kuramoto model with additive noise, which is given by Brownian motion on oscillators' phases. The main concern is to present a sufficient framework which leads to the synchronization under noise. In the deterministic Kuramoto model, the synchronization phenomenon is observed by particle's trajectory which goes to a stable equilibrium point. Due to the additive noise, a sink is no longer stable, and the particle-path analysis can be described only under some probability. With a short introduction on the potential analysis from the large-deviation theory, we will see how Lyapunov functional approach works on particle-path analysis for the stochastic Kuramoto oscillators.
CASCADE FLOCKING WITH FREE-WILL AND WEAK FLOCKING BEHAVIOR
Le Li (National University of Defense Technology)
Abstract: In this talk we will introduce a self-organized system with a hierarchy structure toallow multiple leaders in the highest rank, and with free-will. In the model, weuse both Cucker-Smale and Motsch-Tadmor functions for the pair ininfluence of agents, and we derive suffcient conditions for such a system to converge to aflock, where agents ultimately move in the same velocity. Also，the weak flocking is introduced which means thatthe agents do not need have the same veloctities to keep together at any time t > 0. This is the biggest difference with the flocking behavior. We propose a weak flocking model with two agentsand study two different mechanisms for this model. Otherwise, we also consider a system with N agents. Under the weak link mechanism, the system can keep weak flocking.
